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(54) Power control for mobile wireless communication system 



(57) The invention relates to power control mecha- 
nisms for controlling signal strength in a mobile wireless 
communication systems which communicate, at least 
initially, over different channels. By measuring the Sig- 



nal-to-lnterference ratio in signals received by a receiv- 
ing station and returning that information to the trans- 
mitting station, an indication of appropriate power levels 
at which to transmit subsequent signals is given. 
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Description 

[0001] This invention relates to power control mech- 
anisms for controlling signal strength in a Mobile Wire- 
less Commination System, and in particular to the initial 
pow er at which signals to and from mobile end-useTde^ 
vices and a fixed base station should be transmitted. 
[0002] In existing systems, a mobile end-user device 
seeking to initiate communication with a base station 
broadcasts a request signal at increasing power levels 
until acknowledged by the base station. Likewise, a 
base station pages a mobile end-user device at increas- 
ing power levels until the end-user device responds. In 
each situation, one broadcasting station in the commu- 
nication system ramps the power until a reasonable 
SNR is achieved by the second receiver. This ramping 
of power can lead to a signalling exchange procedure 
which can take sometime, since typically each station is 
broadcasting over a different channel (particularly in cel- 
lular radio telephone systems). It can also lead to inter- 
ference between mobile end-user devices and to a loss 
of signal quality of other users of the wireless commu- 
nication system. 

[0003] EP 682418 A2 describes a fast, closed loop 
power control for a mobile radio telecommunication sys- 
tem, which is directed to the steady state operation of 
closed loop power control. Such a system is common in 
"second generation" systems, which are circuit switched 
wireless communication systems. A closed loop func- 
tions only if both transceivers in a wireless communica- 
tion link are already synchronised and exchanging in- 
formation. The power control algorithm makes use of 
this established bidirectional link, to exchange informa- 
tion on power levels. The received power is measured 
and the information fed back to the transmitter, allowing 
it to adjust its power level to an optimal value. 
[0004] Future wireless communications systems will 
support a wide range of services including packet serv- 
ices and, therefore, are likely to be highly dynamic. 
Thus, the initial set up will be increasingly important, as 
compared with the steady state, and reasonable power 
levels must be reached immediately. There is thus a 
need for power control mechanisms between stations in 

, a mobile wireless communication system which func- 
tions at start up and which decreases the time taken to 

' establish an efficient power level. 
[0005] According to a first aspect of the invention 
there is provided a method of establishing injtjalpower 
controLbetween a first and second station irTa^ mobile 
wireless communication system comprising: 

transmitting from a first station a first set-up signal 
over a first channel within said communication sys- 
tem; 

receiving said first signal at a second station and 
transmitting, in response, a second signal over a 
second channel within said communication system; 
receiving said second signal, at said first station, 
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and transmitting, in response, a third signal; and 
characterised in that 

said second signal includes a measure of the Sig- 
nal-to-lnterference ratio (SIR) of said first signal as 
received at said second station - 

and further characterised in that 

the power of said third signal is adjusted, in re- 
sponse to the SIR measure included in said second 
signal. 



[0006] According to a second aspect of the invention 
there is provided apparatus for esjtaj^sbing^ 
15 control between a first and second station in a mobile 
wireless communication system comprising: 

a first station in the communication system, having 
a transmitter for transmitting a first set-up signal 
over a first channel within the communication sys- 
tem; 

a second station in the communication system, hav- 
ing a receiver for receiving the first signal and a 
transmitter for transmitting a second signal over a 
second channel within the communication system; 
said first station having a receiver for receiving said 
second signal: 

wherein a third signal is transmitted in response to 
said second signal; and 



characterised in that 

said second station includes means to measure the 
Signal-to-interference ratio (SIR) of the first signal 
as received at said second station and to include 
the SIR measure in said second signal and further 
characterised in that 

said first station includes means to adjust the power 
of the third signal, in response to the SIR measure 
included in said second signal. 



[0007] The third signal may include a measure of the 
SIR of the second signal, as received at the first station. 
The second station may include means to adjust the 

is power of subsequent signals transmitted by the second 
station. The third signal may be transmitted over a third 
channel in the communication system. 
[0008] The stations may broadcast additional signals 
over the first, second or third channels or over additional 

50 channels in the communication system. The first station 
may be a base station and the first channel may be a 
broadcast control channel (BCCH) over which a con- 
stant information signal is broadcast (the first signal). 
The second station may be a mobile end-user station 

5 5 and the second channel may be a random access chan- 
nel (RACH) over which the mobile station transmits re- 
quest to transmit signals (the second signal). The third 
signal may be a RACH request acknowledgement (RA 
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Ack), broadcast by the base station over an associated 
control channel (FACH), the third channel. 
[0009] Alternatively, the first channel may be a paging 
channel (PCH) over which the base station pages (with 
the first signal) the mobile station. The mobile station 
may respond with a page acknowledgement (Page Ack) 
over the random access channel (the second signal and 
the second channel, respectively). The base station 
may then respond to the Page Ack by transmitting data 
(the third signal) over the traffic channel (TCH), the third 
channel. 

[0010] An embodiment of the invention is described, 
by way of example, with reference to the following fig- 
ures, in which: 

Figure 1 shows a block diagram of a cellular mobile 
communication system according to the invention; 
Figure 2 shows a flow diagram of a power control 
mechanism according to the invention: 
Figure 3 shows another flow diagram of a power 
control mechanism according to the invention: 

[001 1] An end-user device (Mobile Station 1 ) may use 
any one of a number of communication protocols to 
communicate with a base station 13, via antennae 10 
and 11, across an air interface 12. In the following em- 
bodiment, the communication protocol used in CDMA 
(code division multiple access). This enables the mobile 
stations to communicate using a coded spread spec- 
trum signal with codes which are almost uncorrelated, 
thereby providing a multiple access communications 
protocol in which the collisions are not destructive of oth- 
er signals broadcast concurrently. Once a communica- 
tion channel has been established between mobile sta- 
tion 1 and its closest base station 13, the mobile switch- 
ing centre 14 may establish a further connection to an- 
other mobile switching centre 15 or to the public voice 
or data networks 1 6. 

[0012] The base station continually broadcasts infor- 
mation on the broadcast control channel (BCCH) to all 
mobile stations within range. The BCCH information in- 
cludes various codes and control signals necessary for 
a mobile station to register into the system and to deter- 
mine whether handover to another base station is ap- 
propriate. The base station may page the mobile station 
on the paging channel (PCH) or, alternatively, the mobile 
station may request access to the system on the random 
access channel (RACH). The base station and the mo- 
bile communicate over the traJfic^cJaajaaeLCXCbi), whilst 
the base station transmits feedback control over the for- 
ward access channel (FACH). 

[0013] Figure 2 illustrates a call to a mobile station, 
originated by a base station, which has arrived at the 
base station via the mobile switching centre. The base 
station pages the mobile station on the paging channel; 
the mobile may determine the approximate power at 
which to respond f rojT Mhe_ power^valu_e^fJhe,B CjC_H . 
The mobile measures the Signal-to-interference ratio 
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(SIR) of the paging signal and issues an acknowledge- 
ment (Page Ack) including the BCCH SIR information 
on the RACH. Thus the base station is immediately of- 
fered a measure of the PCH SIR and thus an indication 
5 of appropriate power. levels. at which.to_conduct further 
communication exchanges. The base station measures 
\the SIR of the Page Ack and transmits information re- 
garding the Page Ack SIR and traffic channel allocation 
to the mobile station on the control channel (ACCH) in 
io*i an RA Ack, at an appropriate power level. The mobile 
station is thus given an indication of an approgrjale^pow- 
^MevgLat which to initiate communication exchanges. 
Communication may then commence over the traffic 
channel (TCH) and, as is known from the art. additional 
'5 /icontrol bits on either the FACH or in the TCH or both 
may indicate that a station should increase or decrease 
signal power. 

[001 4] Figure 3 illustrates a call originated by a mobile 
station, to a base station. The mobile station measures 

20 the SIR of the BCCH signal before initiating the call by 
requesting to transmit a packet. The request is sent by 
the mobile station on the RACH and includes informa- 
tion on the BCCH SIR measure. If the RACH request is 
received by the base station, the base station decodes 

25 the request, extracting the SIR information and is there- 
by given an indication of an appropriate power level at 
which to transmit further signals on other channels. The 
base station also measures the SIR of the RACH re- 
quest and includes this information in .the RACH request 

30 acknowledgement (RA Ack) transmitted on the FACH. 
The mobile station is thereby given an indication of an 
appropriate level at which to transmit further signals, 
particularly on the traffic channel The base station 
transmits a transmit permission (Tx Perm) on the FACH 

35 and the mobile station replies by sending the first data 
packet on the TCH. 

[001 5] The foregoing is illustrative of the invention and 
similar embodiments would be apparent to one skilled 
in the art. For example, another communications proto- 
•*o col, such as TDM or FDMA may be used. The invention 
may be used in initiating other types of communication 
between stations in a communications system. 



•*$ Claims 

1. A method of establishing initial power control be- 
tween a first and second station in a mobile wireless 
communication system comprising: 



55 



transmitting from a first station a first set-up sig- 
nal over a first channel within said communica- 
tion system; 

receiving said first signal at a second station 
and transmitting, in response, a second signal 
over a second channel within said communica- 
tion system; 

receiving said second signal, at said first sta- 
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tion. and transmitting, in response, a third sig- 
nal; and characterised in that 
said second signal includes a measure of the 
Signal-to-lnterference ratio (SIR), of said first 
signal as received at said second station 

and further characterised in that 

the power of said third signal is adjusted, in re- 
sponse to the SIR measure included in said 
second signal. 



4. A method as claimed in claim 1 characterised in that 
the third signal is transmitted over a third channel 
in the communication system. 

5. A method as claimed in claim 1 characterised in that 
the first station is a base station and that the second 
station is a mobile end-user station. 

6. A method as claimed in claim 5 characterised in that 
the first channel is a broadcast control channel 
(BCCH) over which a constant information signal 
(the first signal) is broadcast and the second chan- 
nel is a random access channel (RACH) over which 
the mobile station transmits request to transmit (the 
second signal). 

7. A method as claimed in claim 6 characterised in that 
the third signal is a RACH request acknowledge- 
ment (RA Ack), broadcast by the base station over 
an associated control channel (FACH), the third 
channel. 

8. A method as claimed in any preceding claim char- 
acterised in that the stations broadcast. additional 
signals over the first, second or third channels. 

9. A method as claimed in claim 5 characterised in that 
the first channel is a paging channel (PCH) over 
which the base station pages (with the first signal) 
the mobile station. 

1 0. A method as claimed in claim 9 characterised in that 
the mobile station responds to the page with a page 
acknowledgement (Page Ack) over the random ac- 
cess channel (the second signal and the second 
channel, respectively). 
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A method as claimed in claim t characterised in that 
the third signal includes a measure of the SIR of the 
second signal, as received by the first station. is 

A method as claimed in claim 2 characterised in that 
the second station may include means to adjust the 
power of subsequent signals transmitted by the 
second station. 
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11. A method as claimed in claim 10 characterised in 
that the base station responds to the Page Ack by 
transmitting data (the third signal) over the traffic 
channel (TCH), the third channel. 

12. Apparatus for establishing initial power control be- 
tween a first and second station in a mobile wireless 
communication system comprising: 

a first station in the communication system, 
having a transmitter for transmitting a first set- 
up signal over a first channel within the com- 
munication system; 

a second station in the communication system, 
having a receiver for receiving the first signal 
and a transmitter for transmitting a second sig- 
nal over a second channel within the commu- 
nication system; 

said first station having a receiver for receiving 
said second signal; 

wherein a third signal is transmitted in response 
to said second signal; and 

characterised in that 

said second station includes means to measure 
the Signal-to-interference ratio (SIR) of the first 
signal as received at said second station and 
to include the SIR measure in said second sig- 
nal and further characterised in that 
said first station includes means to adjust the 
power of the third signal, in response to the SI R 
measure included in said second signal. 

13. Apparatus as claimed in claim 12 characterised in 
that the second station includes means to adjust the 
power of subsequent signals transmitted by said 
second station. 

14. Apparatus as claimed in claim 12 characterised in 
that the third signal is transmitted over a third chan- 
nel in the communication system. 

15. Apparatus as claimed in claim 12 characterised in 
that the first station is a base station and that the 
second station is a mobile end-user station. 
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Fig.2. 
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